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DECLARATI ON FOR THE RECORD OF DECI SI ON
Unit Nane and Location

K- Area Bi ngham Punp Qutage Pit (SRS Buil di ng Nunber 643-1G
Savannah River Site
Ai ken, South Carolina

The K-Area Bi ngham Punp Qutage Pit (KBPOP) Operable Unit (QU) is listed as a Conprehensive
Envi ronnent al Response, Conpensation, and Liability Act (CERCLA) unit in Appendi x C of the
Federal Facility Agreenent (FFA) for the Savannah River Site (SRS). This QU is conprised of
source (soil) control and groundwater units.

Statenent of Basis and Purpose

Thi s deci si on docunent presents the selected renedial alternative for the KBPOP | ocated at the
SRS in Aiken, South Carolina. The selected alternative was devel oped in accordance with CERCLA
as anended, and to the extent practicable, the National Q1| and Hazardous Substances Pol |l ution
Contingency Plan (NCP). This decision is based on the Adm nistrative Record File for this
specific CERCLA unit.

Description of the Sel ected Renmedy

The preferred alternative for the KBPOP operable unit is Institutional Controls which will
restrict this land to nonresidential use and preclude residential use of this area. The risk
level s present at the KBPOP are at the lower end of the risk range. However, the presence of
buried debris with fixed contam nation requires Institutional Controls in order to be protective
from unaut hori zed renoval / excavati on concerns. |Inplenentation of the Institutional Controls
alternative will require both near- and long-termactions which will be protective of human
health and the environnment. For the near-term signs will be posted at the KBPOP indicating that
this area was used to nanage hazardous nmaterials. In addition, existing SRS access controls wll
be used to naintain this site for nonresidential use.

In the long-term if the property is ever transferred to non-federal ownership, the U S
Governnent will take those actions necessary pursuant to CERCLA 120(h). These actions wll
include a deed notification disclosing forner waste nanagenent and di sposal activities as well
as any renedi al actions taken on the site. The deed notification shall, in perpetuity, notify
any potential purchaser that the property has been used for the nanagenent and di sposal of
construction debris and other materials, including hazardous substances.

The deed shall also include deed restrictions precluding residential use of the property.
However, the need for deed restrictions may be reevaluated at the time of transfer in the event
that exposure assunptions differ and/or contam nation no | onger poses an unacceptable risk under
residential use. In addition, if the site is ever transferred to non-federal ownership, a survey
plat of the area will be prepared, certified by a professional |and surveyor, and recorded with
the appropriate county recordi ng agency.

Institutional Controls neets the renedial goals for the KBPOP operable unit by precluding future
on-site residential use of the area, buried waste contact, renoval, or excavation

The RI/BRA concludes that the KBPOP is not inpacting groundwater. Constituents are not observed
to have mgrated horizontally and clayey zones underneath the base of the pit will limt
vertical migration potential



The post-Record of Decision (ROD) docurment, the KBPOP Corrective Measures

I npl erent ati on/ Renedi al Action Report (CM/RAR), will be submtted to the regul atory agencies
four nonths after issuance of the ROD. The regul atory review period, SRS revision period, and
final regulatory review and approval period for the CM/RAR wi Il be 90 days, 60 days, and 30
days, respectively.

The KBPOP is not subject to the requirenents for Resource Conservati on and Recovery Act (RCRA)
permt nodification per Appendix C of the FFA for the SRS

Statutory Deterninations

Based on the KBPOP Renedi al Investigation Report with Baseline R sk Assessnent, the KBPOP poses
no significant risk to the environnent and mninal risk to hunman health. Therefore, a

determ nati on has been nade that Institutional Controls are sufficient for protection of human
health and the environnment for the KBPOP operable unit.

The sel ected renedy is protective of human health and the environnment, conplies with Federal and
State requirenents that are legally applicable or relevant and appropriate to the renedi al
actions, and is cost-effective. The low | evels of contamnants in the soil make treatnment
inpractical. Because treatnent of the principal threats of the site was found to be
inpracticable, this remedy does not satisfy the statutory preference for treatnent as a
principal element.

Section 300.430 (f)(4)(ii) of the NCP requires that a five-year review of the ROD be perforned
i f hazardous substances, pollutants, or contamnants renain in the waste unit. The three
Parties, U S. Departnent of Energy, South Carolina Departnent of Health and Environnental
Control, and U S. Environnental Protection Agency, have determined that a five-year review of
the ROD for the KBPOP will be performed to ensure continued protection of hunan health and the
envi ronnent .

<SCR | M5 98021B>
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l. SAVANNAH RI VER SI TE AND OPERABLE UNI T NAME, LOCATI ON, DESCRI PTI ON, AND PROCESS H STORY
Savannah River Site Location, Description, and Process History

The Savannah River Site (SRS) occupies approxi mately 310 square mles of |and adjacent to the
Savannah River, principally in A ken and Barnwel | counties of western South Carolina. SRSis a
secured U. S. Government facility with no permanent residents, and is | ocated approxi mately 25
m | es sout heast of Augusta, Georgia and 20 miles south of Aiken, South Carolina (Figure 1).

SRS is owned by the U S. Departnment of Energy (DOE). Managenent and operating services are
currently provided by Westinghouse Savannah Ri ver Conpany (WBRC). SRS has historically produced
tritium plutonium and other special nuclear nmaterials for national defense and the space
program Chem cal and radioactive wastes are by-products of nuclear material production
processes.

Qperable Unit Nane, Location, Description, and Process History

The Federal Facility Agreenent (FFA) for the SRS lists the K-Area Bi ngham Punp Qutage Pit
(KBPOP), 643-1G as a Conprehensive Environnental Response, Conpensation, and Liability Act
(CERCLA) unit requiring further evaluation, using an investigation/assessnent process to
determi ne the actual or potential inpact to human health and the environnent. The KBPCP i s not
subject to requirenents for Resource Conservation and Recovery Act (RCRA) permt nodification
per Appendi x C of the FFA. The K Reactor (Figure 1) is located in the west-central part of the
SRS (approximately 4 mles cast of the SRS boundary). The KBPCOP is |located i mmedi ately south
and outside of the K Reactor fence line (Figure 2) with a surface boundary of approxi mately 400
feet in length and 60 feet in width (Figure 3).

Surface water drainage ditches surround the KBPOP to the north, west, and south. These ditches
collect and redirect runoff water to reduce erosion. As depicted in Figure 2, the KBPOP is

|l ocated on the west side of a small topographical high. Consequently, surface water drainage
fromother areas has little or no effect on the surface of the KBPOP. Generally, no surface
water is found in the drainage ditches.

The KBPOP is situated in the Tobacco Road formati on which extends fromground surface to a depth
of 95 feet bel ow ground surface. The Tobacco Road fornmation is conposed of dark red to tan, very
fine to fine sandy clay and clayey sands with lami nated tan and purple, silty, clayey very fine
to medi um sands.

<SCR | M5 98021C
<SCR | M5 98021D>
<SCR | M5 98021E>

The groundwater flow direction is to the southwest across the KBPOP and the groundwater flow
rate for the water table aquifer beneath the KBPOP is estinmated at approxinmately 91.25 ft/year.
Bet ween 1957 and 1958, mi scell aneous construction debris (pipes, cables, |adders, etc.)
generated by major nodifications and repairs to the prinmary and secondary reactor cooling water
systens was buried in the KBPOP. There were no punps buried and no liquid waste was di sposed of
in the KBPOP. The depth of excavation at the KBPOP ranged from9 to 14 feet, which indicates a
sloping pit base (this is consistent with the use of the pit for disposal purposes). Lowlevel
radi oactive debris generated by the repairs (less than 25 nR' hr with no detected al pha activity)
was buried in the KBPOP. Debris with radioactive contam nation greater than 25 nR hr was pl aced
at the SRS Burial Gound. Table 1 illustrates the estinated inventory of activity at the tine of
burial and as of Decenber 31, 1995. The estinated burial inventories provided in Table 1 are
based on a conservative estimation fromthe process history of reactor operations and was taken



fromthe 1987 BPCOPs Environnmental Infornation Docunent. This list is not considered to be an
all inclusive list of radionuclides that were eval uated during the KBPCOP characterization. For
conplete details on the list of radionuclides that were eval uated during the unit
characterization, refer to the KBPOP R Wrk Pl an.

The KBPOP was backfilled with approximately four feet of fill material in 1958 and i s now an
open grassy area narked by orange ball narkers and concrete nonunents. Annual inspections are
conducted for signs of soil subsidence; and, sunken areas are filled to grade as needed.

1. SI TE AND OPERABLE UNI T COWPLI ANCE HI STORY
SRS Qperational H story

The prinmary mssion of SRS was to produce tritium plutonium 239, and other special nuclear
materials for our nation's defense programs. Production of nuclear materials for the defense
programwas di scontinued in 1988. SRS has provided nuclear materials for the space program as
well as for nmedical, industrial, and research efforts up to the present. Chemi cal and

radi oactive wastes are by-products of nuclear material production processes. These wastes have
been treated, stored, and in sonme cases, disposed at SRS. Past disposal practices have resulted
in soil and groundwater contani nation.

SRS Conpliance H story

Waste materials handled at SRS are regul ated and nanaged under RCRA, a conprehensive | aw
requiring responsi bl e managenent of hazardous waste. Certain SRS activities have required

Federal operating or post-closure permts under RCRA. SRS received a hazardous waste permt from
the South Carolina Department of Health and Environnental Control (SCDHEC); the permt was nost
recently renewed on Septenber 5, 1995. Part V of the permt nmandates that SRS establish and
inplenent an RCRA Facility Investigation Programto fulfill the requirenents specified in
Section 3004(u) of the Federal pernit.

Table 1. Estinmated Radionuclide Inventory at the K-Area Bi ngham Punp Qutage Pit

Radi onucl i de Inventory at Burial (Curies) Inventory Corrected for Decay Through
Decenber 31, 1995 (Curies)

Cobal t- 60 0.172 1.34x10 -3
Strontium 90 0.112 4.70x10 -2
Rut heni um 103/ 106 0. 130 1.12x10 -12
Cesi um 137 0.414 1.75x10 -1
Promet hi um 147 0.172 7.50x10 -6
Tot al 1.00 2.23x10 -1

On Decenber 21, 1989, SRS was included on the National Priorities List (NPL). The inclusion
created a need to integrate the established RCRA Facility Investigation Programw th CERCLA
requirenents to provide for a focused environnental program In accordance with Section 120 of
CERCLA, DCE has negotiated a Federal Facility Agreenment (FFA, 1993) with the U S. Environnental
Protecti on Agency (EPA) and the SCDHEC to coordinate renedial activities at SRS into one
conprehensi ve strategy which fulfills these dual regulatory requirenents.

Qperabl e Unit Conpliance H story

As previously stated, the KBPOP is listed in the FFA as a CERCLA unit requiring further
eval uation to determne the actual or potential inpact to human health and the environnent. The



KBPOP is not subject to RCRA 3004(u) permt nodification requirenents per Appendi x C of the FFA
The Remedial Investigation (RI) Wrk Plan (rev. 0) was submitted to the regul atory agencies in
June 1992. The R Field Start occurred in January 1995. The Rl characterizati on and Basel i ne
Ri sk Assessnent (BRA) were conducted for the unit between 1995 and 1997. The results of the R
and BRA were presented in the RI/BRA Report (WRSC, 1997b). The RI/BRA Report was subnmitted in
accordance with the FFA and the approved inpl enentati on schedul e, and was approved by the EPA
and the SCDHEC in May 1997. The Feasibility Study (FS) was subnitted in accordance with the FFA
and the approved inpl enentation schedul e, and was approved by EPA and SCDHEC in June 1997. The
Proposed Plan (PP) was al so submitted in accordance with the FFA and the approved i npl enentation
schedul e, and was approved by SCDHEC i n June 1997 and EPA in July 1997.

[ H GHLI GHTS OF COVWUNI TY PARTI CI PATI ON

CERCLA requires that the public be given an opportunity to review and corment on the proposed
renmedial alternative. Public participation requirements are listed in Sections 113 and 117 of
CERCLA. These requirenents include establishnent of an Administrative Record File that docunents
the investigation and selection of the renedial alternatives for addressing the KBPOP soil and
groundwat er. The Administrative Record File nust be established "at or near the facility at

i ssue". The SRS Public Involvenment Plan (DOE, 1994) is designed to facilitate public

invol venent in the decision-nmaking process for permtting, closure, and the selection of

remedi al alternatives. The SRS Public Involvenent Plan addresses the requirenments of RCRA
CERCLA, and the National Environmental Policy Act. Section 117(a) of CERCLA, as anended,
requires the notice of any proposed renedi al action and provides the public an opportunity to
participate in the selection of the renedial action. The Proposed Plan for the K-Area Bi ngham
Pump Qutage Pit (WBRC, 1997c), a part of the Admnistrative Record File, highlights key aspects
of the investigation and identifies the preferred action for addressi ng the KBPCP.

The FFA Admi nistrative Record File, which contains the information pertaining to the selection
of the response action, is available at the EPA office and at the followi ng | ocations:

U S. Departnent of Energy

Publ i ¢ Readi ng Room
Gegg-Ganiteville Library

Uni versity of South Carolina-Ai ken
171 University Parkway

Ai ken, South Carolina 29801

(803) 641- 3465

Thomas Cooper Library

Gover nnent Docunents Depart nent
Uni versity of South Carolina
Col unbi a, South Carolina 29208
(803) 777-4866

Reese Library

Augusta State University
2500 Walton Wy

Augusta, Ceorgia 30910
(706) 737-1744



Asa H Cordon Library
Savannah State University
Tonpki ns Road

Savannah, Georgi a 31404
(912) 356-2183

The public was notified of the public coment period through the mailings of the SRS

Envi ronnental Bulletin, a newsletter sent to approxi mately 3500 citizens in South Carolina and
Georgia, and through notices in the Aiken Standard, the Allendale Citizen Leader, the Augusta
Chronicle, the Barnwell Peopl e-Sentinel, and The State newspapers. The public coment period
was al so announced on | ocal radio stations.

The 30-day public coment period began on July 8, 1997 and ended on August 6, 1997. A public
neeting was not requested. Since there were no comments received during the public coment
peri od, a Responsiveness Summary was not prepared

V. SCOPE AND ROLE OF CPERABLE UNNT WTHI N THE SI TE STRATEGY

The overall strategy for addressing the K Bingham Punp Qutage Pit (KBPOP) was to: (1)
characterize the waste unit delineating the nature and extent of contam nation and identifying
the nedia of concern (performthe R); (2) performa baseline risk assessnent to eval uate nedi a
of concern, constituents of concern (COCs), exposure pathways, and characterize potential risks;
and (3) evaluate and performa final action to renediate, as needed, the identified nedia of
concern

The KBPOP is an operable unit (QU) located within the Pen Branch Watershed al ong with severa
other K-Area waste units (Figure 4). No wetlands or creeks are adjacent to the area surrounding
the KBPOP. Several source control and groundwater OUs within this watershed will be evaluated to
determine future inpacts, if any, to associated streans and wetlands. It is the intent of SRS
EPA, and SCDHEC to nanage these sources of contamination to minimze inpact to the watershed.

Based on characterization and risk assessment information, the KBPOP source control unit does
not inpact the watershed. Upon disposition of all source control and groundwater operable units
within this watershed, a final, conprehensive evaluation of the watershed will be conducted to
det erm ne whet her any additional actions are necessary for the watershed. The proposed action
for the KBPOP soil and groundwater aquifer is a final action

The KBPCP is one of four Bingham Punp Qutage Pit areas at the SRS, collectively referred to as
t he BPOP Approved Standardi zed Corrective Action Design (ASCAD TM waste unit group. ASCAD TM
provi des for conplete characterization, technol ogy evaluation, and renedial design of the KBPOP
lead unit within the BPOP waste unit group. This is followed by a focused characterization

t echnol ogy validation, and unit-specific design for the secondary ASCAD TM BPOP waste units
(i.e., RRP/IL BPOPs). ASCAD TMthen provides for streanmining the design devel opnent process and
proj ects focused technol ogies for renedial action for the secondary units based on the | ead
unit.

Under the ASCAD TM strategy, the information fromthe lead site, KBPOP, will be used to define
the site profile envel opes for conparison to the conditions that are expected to be found at the
R/ P/ L BPOPs secondary sites. Envel opes are bounding conditions that should be net in order to
apply the renedial alternative used on the lead site. The general concept is that all the

Bi ngham Punp Qutage Pits have simlar operational histories, received simlar wastes, and woul d
probably have sinmlar contam nation profiles. The secondary sites will be characterized to
determine if their site profile matches the profile of the lead site. If the secondary site(s)
profiles are within the KBPOP site envel opes, the preferred alternative selected for the KBPOP



will be inplemented at the secondary site(s).
<SCR | M5 98021F>
V. SUWMMARY OF OPERABLE UNI T CHARACTERI STI CS

A conceptual site nodel (CSM was devel oped for the KBPCP that identifies the primary sources
primary contam nated nedia, mgration pathways, exposure pathways, and potential receptors for
each unit. The CSMfor the KBPOP is presented in Figure 5; and, is based on the data that is
presented in the CERCLA docunentation for this unit. The Quality Control Summary Reports (WSRC
1995a, b) and the R with BRA Report (WBRC, 1997b) contain detailed analytical data for all of
the environnental nedia sanples taken in the characterizati on of the KBPOP. These documents are
available in the Adm nistrative Record (see Section II1).

The prinmary source of contam nation at the KBPOP is the buried waste. Leachi ng has been defined
as the prinmary rel ease nechani smand provides the initial novenent of constituents fromthe pit
into surrounding soil horizons. Dust and/or volatile em ssions, a secondary rel ease nechani sm
could be transported via the air/wind and/or stormmater runoff pathways to off-unit |ocations

The soil underneath the KBPOP woul d constitute the secondary source of contam nation, if

i npacted. For this secondary source, infiltration/percolation would provide the neans for
constituents to migrate vertically, potentially reaching the groundwater. Once constituents
enter the groundwater system novenent away fromthe unit boundaries is certain

The only potential risk associated with the KBPOP is restricted to the soil at the unit due to
external radiation exposure fromthe surface soil for both hypothetical future residents and
wor ker s

Medi a Assessnent

The Renmedi al I nvestigation Report with Baseline R sk Assessnent for the K-Area Bi ngham Punp
Qutage Pit (643-1G (U (WBRC, 1997b) contains detailed analytical data for all of the
environnental nedia sanples taken in the characterization of the unit.

<SCR | M5 98021G

The KBPOP characterization proceeded in a phased approach to collect soil and groundwater data
to evaluate the nature and extent of contamination and the potential risk. Atotal of 36 soil, 6
groundwat er, and 6 geotechnical sanples were collected. The follow ng sumaries for the soil and
groundwat er arc based on the screening that was conpleted for the renedial investigation and not
the baseline risk assessment. Baseline risk assessnment results are discussed in Section V1.

Soi |

During the KBPCOP renedi al investigation, unit-specific background sanpling was conducted at
three soil boring locations (KBPl1, KBP2, and KBP3) positioned upgradient fromthe pit (Figure
6). For the soil borings, conposite sanples were collected fromeach of five intervals (0-1 ft,
10-12 ft, 12-14 ft, 14-16 ft, and 16-18 ft). The background soil sanples were divided into data
sets: surface soil (0-1 ft) and deep soil (>9 ft). Soil sanples were not collected in the
entire 0-4 ft range since this soil interval represents the fill material that was placed at the
unit in 1958.

Figure 6 also graphically depicts the thirty-six soil sanples which were collected fromthe



three pit borings (KBP6, KBP9, and KBP1l) and the six perinmeter borings (KBP4, KBP5, KBP7, KBP8
KBP10, and KBP12).

For soil, the results fromthe K Bi ngham Punp Qutage Pit (KBPOP) sanpl e anal yses indicate that
m nor concentrations/activities of constituents have mgrated fromthe pit into the surrounding
soi|l horizons; however, horizontal migration is limted to the boundaries of the pit and
vertical migrationis |limted to the upper clayey zones.

The geot echnical and geologic data indicate that a | ess perneabl e zone is present underneath the
pit that will inhibit less nobile constituents frommigrating vertically and potentially
i npacting the groundwat er

G oundwat er

A total of six groundwater sanples were collected fromthe water table aquifer in the vicinity
of the KBPOP. These include two background sanples (KHL and KH4), an additional upgradient
sanpl e (KH3), and three down- or sidegradient sanples (KH2, KH5, and KH6) (Figure 7). The
initial groundwater sanples were collected using tenporary piezoneters

<SCR | M5 98021H>
<SCR | M5 980211 >

The netal concentrations were unusually high and were detected in both upgradi ent and
downgr adi ent sanpling |l ocations for the KBPOP and are interpreted to be directly related to the
sanpling protocol used. These unusually high metal concentrations arc the indirect result of the
hi gh turbidity associated with each sanple. To denonstrate the validity of this interpretation
Confirmatory Characterization was conducted in July 1996, during which two RCRA-standard
groundwat er nmonitoring wells (one upgradi ent (KBP1D) and one downgradi ent (KBP2D)) were
installed at the KBPOP. Results fromthe sanpling of these wells support the interpretation that
the KBPOP has not inpacted the groundwater and that the nmetal constituents detected are
natural ly occurring.

The detection of iodine-129 is suspect because no other fission products (i.e., technetium99
and strontium90) were detected in this tenporary pi ezoneter sanple and because fal se positives
are often associated with gamma PHA (the nmethod used to anal yze the sanple). Mreover, this
detection is al so suspect because iodine-129 was not detected in the groundwater sanples taken
fromthe RCRA-standard nonitoring wells which were installed and sanpl ed during the KBPOP
Confirmory Characterization.

Soi |l Leachability Analysis

Soil leachability nmodeling was performed with a detailed unit-specific nodel. The node

cal cul ates concentrations of soil water constituents at the base of the vadose zone.

G oundwat er concentrations are then cal cul ated fromthese val ues by applying the groundwat er
dilution factor. The nature of the input data and the anal yti cal nbdel assunptions are such
that the estinates of groundwater concentrations are conservative.

The | eachabl e constituents of potential concern for the KBPOP include netals, inorganic
conmpounds, radionuclides, organics, and pesticides with the predom nant risk driver for the
hypot hetical future on-unit resident and on-unit worker being iodine-129. As stated previously,
the iodine-129 detection is highly questionable and bel ow the reported detection limt for
iodine-129. Using the highly questionable value with the conservative soil |eachability nodels
overestimates the future groundwater values. Therefore, corrective action for the groundwater
is not warranted based upon the soil |eachability analysis.



Vi SUMVARY COF COPERABLE UNI T RI SKS

As part of the investigation/assessntnt process for the KBPOP waste unit, a BRA was perfornmed
using data gathered during the assessnment phase. Detailed infornation regardi ng the devel opnent
of constituents of potential concern (COPCs), the fate and transport of contam nants, and the
ri sk assessnment can be found in the Renedial Investigation Report with Baseline R sk Assessnent
for the K-Area Bingham Punp Qutage Pit (643-1Q (U) (WBRC, 1997b).

An exposure assessnent was performed to provide an indication of the potential exposures which
coul d occur based on the chem cal concentrations detected during the unit-specific sanpling
activities. The current land use is an inactive industrial site. The only current exposure
scenario identified for the KBPOP was for on-unit workers and/or visitors, who nay perform
environnental research on a limted and intermttent basis at the KBPOP. Conservative future
exposure scenarios identified for the KBPCP included future on-unit industrial workers and
future on-unit resident adults and children. The future residential scenario includes honegrown
produce as an exposure point, which is not considered under the current on-unit visitor or
future industrial worker scenarios.

The fol |l owi ng exposure pat hways were eval uated for the human receptors in the KBPOP R/ BRA

. The current (known) on-unit worker was eval uated for exposure to contam nated soils
t hrough ingestion, dernal contact, inhalation of particulates in air, and direct
radi ation. A drinking water pathway was determined to not be credible for the current
on-unit worker since shallow groundwater is not used as a source of drinking water at
the SRS

. The hypothetical future on-unit industrial worker was eval uated for exposure to
surface soil through incidental ingestion, inhalation of w ndblown dust in air,
dernmal contact, and direct radiation. In addition, exposure to groundwater through
i ngestion and dernal contact was eval uated. Inhalation of volatiles ftom groundwater
was not evaluated since it was not expected to be a significant exposure pathway for
the hypothetical future on-unit industrial worker

. The hypothetical future on-unit resident (adult/child) was eval uated for exposure to
surface soil through incidental ingestion, inhalation of w ndblown dust in air,
dernmal contact, direct radiation, and ingestion of honegrown produce. In addition
exposure to groundwat er through ingestion, dermal contact, and inhalation of
vol atiles in groundwater was eval uated.

Based on the results of the risk assessnent COPCs that contribute significantly to an exposure
pat hway having a significant human cancer risk (>1 x 10 -6) or human noncarci nogeni ¢ hazard
(>1.0), or are determ ned to pose unacceptabl e ecol ogical risk, are designated as constituents
of concern (CQOCs). For human health, COCs are substances associated with risks or hazards
exceeding targets for the protection of human health, as defined in the NCP and CERCLA. Human
heal th carcinogenic prinmary COCs are constituents with an individual cancer risk greater than or
equal to 1 x 10 -6 in an exposure nedia with a curul ative excess lifetine cancer risk greater
than or equal to 1 x 10 -4. Hunan heal th carci nogeni c secondary COCs are constituents with an

i ndi vidual cancer risk greater than or equal to 1 x 10 -6 in an exposure nedia with a cumul ative
excess lifetinme cancer risk greater than or equal to 1 x 10 -6. Human health primary noncancer
COCs are constituents with a hazard quotient greater than or equal to 0.1 in an exposure nedi a
with a hazard index greater than or equal to 3. Human health secondary COCs are constituents
with a hazard quotient greater than or equal to 0.1 in an exposure nedia with a hazard index
greater than or equal to 1 but less than 3. For ecol ogical resources, a weight-of-evidence type
approach is conducted to identify ecological COCs. The unit-specific risks for the KBPCP are



further explai ned bel ow.

Human Health R sk Assessnent Results for the KBPOP

Current Land Use

Under the current |and use scenario, carcinogenic risks and noncarci nogeni ¢ hazards from
nonr adi ol ogi cal and radi ol ogi cal constituents were characterized for exposure of a known
(current) on-unit industrial worker to surface soil and air. Table 2 presents the summary of
ri sk and hazard cal cul ations for the known on-unit worker

Current Land Use - Carcinogenic R sk

A total carcinogenic (cancer) risk of 7 x 10 -7 was derived for the known on-unit worker. This
cancer risk is below 1 X 10 -6, indicating an acceptabl e cancer risk

Current Land Use - Noncarcinogenic R sk and Hazard
There were no nonradi ol ogi cal prinmary or secondary constituents of concern identified for the
current on-unit industrial worker; therefore, there were no nonradiol ogical risks or hazards for
the current on-unit worker

Table 2. K-Area Bingham Punp Qutage Pit Summary of Risk and Hazard Cal cul ati ons for

Exposure of Known On-Unit Industrial Wrkers

K BPCP Soil (0-1 ft)

Exposure to Radi onucl i des Exposure to Chem cal s
Mat ri x Rout e Ri sk Rout e Ri sk Hazard
Soil (0-1 ft) I ngesti on 1.3E-11 I ngesti on NC NC
Der nal 1.69-13 Der nal NC NC
I nhal ation (P) 1. 2E-16 I nhal ation (P) NC NC
Ext er nal 7. 3E- 07 I nhal ation (V) NC NC
Total s 7E- 07 NC NC

P - Particul ates
V - Volatiles
NC - Not Cal cul at ed

Future Land Use

Under the future | and use scenario, carcinogenic risks and noncarci nogeni ¢ hazards associ at ed
wi th nonradi ol ogi cal constituents were cal cul ated for exposure of the hypothetical worker to
surface soil, air, and groundwater. Carcinogenic risks and noncarci nogeni ¢ hazards for these
sane factors, plus honegrown produce, were then calculated for the hypothetical on-unit resident
(adult and child). Radiological risks were calculated for exposure of the hypothetical resident

and worker to surface soil, air, groundwater, honmegrown produce (on-unit resident only), and
external radiation. Table 3 presents the summary of risk and hazard cal cul ations for the
hypot hetical future on-unit residents (adult/child) and workers. The 0-4 ft soil interval was
not sanpled in its entirety during the KBPOP characterization since this interval represents
backfill soil that was placed at the unit in 1958. The 0-1 ft soil interval was sanpled and is
representative of the backfill material. However, the lack of data fromthe entire 0-4 ft

interval may underestimate the risk of potential exposure of hypothetical future receptors to



soil located in this interval
Future Land Use - Nonradi ol ogi cal Carcinogeni ¢ Risk

The total cancer risk for nonradioactive carcinogens for the future hypothetical on-unit
industrial worker and resident exposed to surface soil (0-1 ft) and groundwater was 2x10 -6 and
6x10 -6, respectively. Ingestion of groundwater by the hypothetical future industrial worker
and resident was the prinmary route for this risk level. For the worker and resident,

bi s(2- et hyl hexyl ) pht hal ate was the secondary COC which | ed to the nonradiol ogi cal carcinogenic
risk. However, its presence is suspect since the phthal ates are conmon | aboratory contam nants.

Future Land Use - Noncarci nogeni ¢ Hazard

The total noncarcinogenic H for the hypothetical on-unit industrial worker and resident exposed
to surface soil (0-1 ft) and groundwater was 0.7 and 4.0. For the future resident, the
noncancer hazard was due prinmarily to the ingestion of nmanganese (primary COC) in groundwater
The maxi mum on-unit concentrati on of nanganese was | ess than a factor of two greater than the
background screening value, indicating that the concentration likely reflects background

condi tions. Al though the new round of sanpling did not include nanganese, the results of the
other sanpled netals indicated that, if sanpled, the concentration would be extrenely |ow or
non- det ect ed.

Future Land Use - Radi ol ogi cal Carcinogenic R sk

The total cancer risk for radiol ogical constituents for the hypothetical on-unit industrial

wor ker and resi dent exposed to surface soil (0-1 ft) and groundwater was 1 x 10 -5 and 5 x 10
-5, respectively. The radiological carcinogenic risk was prinarily due to the ingestion of
radi um 228, tritium uranium 238, and urani um 233/234 in groundwater and external exposure to
cesium 137 in surface soil for both hypothetical future receptors. Al of the constituents were
secondary CQOCs for ingestion of groundwater for the future worker and resident. Tritiumwas

al so a secondary COC for the inhalation of groundwater for the hypothetical future resident.
Radi um 228, urani um 233/234, and urani um 238 were al so detected in background sanpl es which
indicates that a significant portion of the estimated risks of these naturally-occurring

radi onuclides is the result of background conditions at the KBPOP. In the RI/BRA Report, the
maxi mum concentrations of tritiumand radium228 in the groundwater were conpared to their
respective MCL values. The nmaxi mum concentrations of tritiumand radi um228 were bel ow their
respective MCL values. Based on this conparison, tritiumand radi um 228 were not retained as
COCs at the KBPOP and renedial goals were not devel oped for tritiumand radi um228. Cesium 137
in soil was observed at |evels consistent with global fallout activity.



Mat ri x

Pr oduce
G oundwat er

Total s

Rout e

I ngestion

Der nal

I nhal ation (P)
Ext er nal

I ngesti on

I ngesti on

Der mal

I nhal ation (V)

NP WOWNRPNNPR

Tabl e 3.

Exposure of Hypotheti cal

RESI DENTS (0-1 ft)
Exposure to Radi onucl i des

R sk

.1E-08
.713-11
2E-13
4E- 05
1E- 07
. 3E-05
. OE-08
. 2E-06

5E- 05

K- Area Bi ngham Punp Qutage Pit Sunmmary of R sk and Hazard Cal cul ati ons for

Exposur e

Rout e

I ngestion

Der mal

I nhal ation (P)
Ext er nal

I ngesti on

I ngesti on

Der mal

I nhal ation (V)

N

to Chemcals

Ri sk

Future On-Unit Residents and | ndustrial Wrkers

WORKERS (0-1 ft)

Exposure to Radi onucl i des

Hazar d Rout e R sk
NC I ngesti on 2. 6E-09
NC Der nal 3.413-11
NC I nhal ation (P) 2.0E-13
NC Ext er nal 2. 8E- 06
NC I ngesti on NA

4. OE+00 I ngesti on 1.1E-05

2.0E-01 Der mal 5. 7E- 09

3. 9E-03 I nhal ation (V) NC
4E+00 1E- 05

Note: Goundwater risk cal culations were revised to exclude sanpl es taken
the inorganic constituents.

NA - Not Applicable
NC - Not Cal cul at ed
P - Particul ates

V - Volatiles

usi ng tenporary piezoneters which result

Exposure to Chemical s

Rout e R sk Hazard
I ngesti on NC NC
Der mal NC NC
I nhal ation (P) NC NC
Ext er nal NC NC
I ngesti on NC NC
I ngesti on 14E- 06 6. 1E-01
Der mal 2. 9E-07 6. 7E- 02
I nhal ation (V) NC NC
2E- 06 7E-01

insilty sanples that elevate the results of



Ecol ogi cal Ri sk Assessnent Results for the KBPOP

The ecol ogi cal risk assessnent eval uated the |ikelihood of occurrence for adverse ecol ogica
effects fromexposure to chemcals associated with the KBPOP QU. The ecol ogi cal setting of the
unit is not unique or significant. There are no known endangered, threatened, or special
concern species in the vicinity of the unit that are likely to be dependent on or affected by
the habitat at the unit. The species that inhabit the unit are not rare in the region nor are
they considered to be of special societal value. The area of the unit is snmall and the habitat
is lowin diversity and productivity.

Based on the characterization of the environmental setting and identification of potentia
receptor organi sns, a CSM was devel oped to determ ne the conpl ete exposure pathways through
whi ch ecol ogi cal receptors could be exposed to COPCs. The focused eval uati on addressed snal
manmral s inhibiting the unit (represented by the oldfield nmouse). The ultinate assessnent
endpoi nt was the diversity and health of the ecol ogi cal conmunity enconpassing the unit.

None of the constituents detected in the soil at the KBPOP is concluded to have the potenti al
for adverse effects to the oldfield mce that may use the unit as a foraging area. It is also
unlikely that the constituents would cause a significant adverse effect on the ecol ogi ca
community. Therefore, there are no ecol ogi cal COCS at the KBPOP.

Human Heal th R sk-Based Renedi al Goal s

Chemi cal -specific renedial goals (RG) are concentration goals for individual chemcals for
specific nmedia and | and use scenarios at CERCLA sites. General sources of chenical-specific

RGs include: (1) concentrations based on Applicable or Relevant and Appropriate Requirenents
(ARARs), and (2) concentrations based on risk values fromthe risk assessnent. RGs are derived
for (hose contam nants in a pathway that result in an exceedance of a cancer risk of 1 x 10 -6
or an H of 1.0. These constituents are defined as constituents of concern (COCs). Separate
cal cul ations are nade for each of three target risk levels for both cancer and noncancer
concerns. The target cancer risk levels are 1 x 10 -4, 1 x 10 -5, and 1 x 10 -6. The target H's
(noncancer) are 3, 1, and 0. 1.

Table 4 provides a list of the RG for the KBPOP by receptor and nediumas identified in the
RI/BRA. Al though RGs were established in the RI/BRA Report for bis(2-ethyl hexyl)phthal ate,
nmanganese, urani um 233/234, and uranium 238 in the groundwater nedia, renediation of the
groundwat er for these constituents was determ ned to be unnecessary due to (1) bis(2-ethyl hexyl)
phthalate is a common | aboratory artifact and its presence is suspect, (2) manganese i s suspect
due to high turbidity factors at the tinme of sanpling, and (3) urani um 233/234 and urani um 238
were detected i n background sanples indicating that these constituents are present as a result
of background conditions at the unit.

Cesi um 137 was determned to be the only soil COC at the KBPOP because of external radiation
exposure fromthe surface soil for both hypothetical future residents and workers. However, the
| evel of cesium 137 is consistent with global fallout. Therefore, renediation of the surface
soil for cesium 137 was determined to be unnecessary. There are no groundwater or ecol ogica

COCs at the KBPOP.

Si te- Speci fi ¢ Consi derations

Site-specific considerations, based on the results of the conclusions of the R/BRA which
suggest limted or no potential for significant risk include:



The m scel | aneous debris at the KBPOP is covered by 4 feet of clean soil which provides an
adequat e barrier under the planned future use of this area.

Constituents detected in groundwater which led to risk and hazard exceedances for the
future on-unit worker and resident are suspect due to the use of tenporary piezoneters
The tenporary piezonmeters which were used to collect the groundwater sanples did not have
a filter pack around the screen intervals. Therefore, the sanples fromthe piezoneters
were unfiltered; and, at the time of sanpling, were observed to have a high turbidity
factor. This high turbidity factor was believed to have caused the unusually high neta
concentrations. In addition, there was only one el evated iodine-129 activity |evel which
was believed to be a fal se positive reading.

Confirmatory sanpling, which used permanent nonitoring wells, was conducted and did not
confirmthe presence of these constituents in the groundwater. Therefore, the suspect
contami nants were renoved fromthe risk considerations. Wen they were renoved fromri sk
consideration, the calculations fall within or belowthe risk range of 1xI0 -4 to 1xI0 -6
The remai ni ng groundwat er constituents are either naturally-occurring, comon | aboratory
artifacts, or below MCL values. There is no risk to the groundwater froma soi

| eachability standpoint.

Cesi um 137 was the primary constituent which I ed to exceedances in the risk calcul ations
for soil. The activity level at which ccsium 137 (0.295 pG/g) is present in the soil is
corsistent with activity levels of global fallout; and, cesium 137 has a half-life of 30.2
years. The KBPOP does not pose a risk to the ecol ogi cal comunity.

The KBPCP is located in an area whi ch has been recommended as an industrial zone by the
Ctizens Advisory Board and the Savannah R ver Site Future Use Project Report (DCE, 1996),
precluding future residential use.



Recept or

Future Worker
Fut ure Resi dent

Future Worker

Fut ure Resi dent

Future Worker

Fut ure Resi dent

a Calculation of human health renedi al
b These val ues represent the renedi al

Medi a

Soils
Soils

G oundwat er

G oundwat er

G oundwat er

G oundwat er

goals in soil

Table 4. K-Area Bingham Punp Qutage Pit Renedi al

Consti t uent

Cs-137 (pCi/Q)
Cs- 137 (2219)

Bi s(2- et hyl hexyl ) pht hal ate
(no/L)

Manganese

Bi s(2- et hyl hexyl ) pht hal ate
(no/L)

Manganese (ng/ L)

Urani um 233/ 234 (pG /L)
Urani um 238 (pCi/L)

Ur ani um 233/ 234 (pG /L)
Urani um 239 (pCi/L)

RMVE
Val ue in
Medi a

2.61E-01
2.61E-01

2. 85E-02

3. 05E+00

2. 85E-02

3. 05E+00

6. 24E+00

6. 53E+00

6. 24E+00
6. 53E+00

goal s for noncancer hazards is not applicable to radionuclides.

Human Heal t h Renedi al

Coal s

Tar get Cancer
1x10 -4 1x10 -5
1. 06E+01 b 1. 06E+00
2. 08E+00 b 2. 08E-01
2. 05E+00 b 2. 05E-01
4.95E-01 b 4. 95E-02
3.57E+02 b 3. 57E+01
2.58E+02 b 2. 58E+01
5.87E+01 b 5. 87E+00
4.24E+01 b 4. 24E+00

sk and

and groundwater for each COC required to reach the ri

Ri sk

1x10 -6

1.06E-01 b
2.08E-02 b

2.05E-02 b

4. 95E- 03

3. 57E+00

2. 58E+00

5. 87E+01
4.24E-01

hazard | evel s shown.

Goal s a

Target Hazard Quotient

9.39E-01 b

2. 35E+00 b

9.54E-01 b

2. 35E+00 b

for Constituents of Concern by Receptor and Medi um

3.13E-01 b

7.82E-01 b

3.18E-01 b

7.83E-01 b

.13E-02 b

.82E-02 b

.83E-02 b

.83E-02 b



Vi, REMEDI AL ACTI ON OBJECTI VES AND DESCRI PTI ON OF CONSI DERED ALTERNATI VES FCR THE KBPOP SOURCE
CONTROL OPERABLE UNI' T

Remedi al Action hjectives

Remedi al action objectives (RAGCs) specify unit-specific contami nants, media of concern

potential exposure pathways, and renedi ati on goals. The RAGs are based on the nature and extent
of contam nation, threatened resources, and the potential for human and environnental exposure
Initially, prelimnary renediation goals are devel oped based upon ARARs, or other information
fromthe RI/BRA. These goals arc nodified, as necessary, as nore informati on concerning the unit
and potential renedial technol ogi es becone avail able. Final renediation goals are determ ned
when the renedy is selected and shall establish acceptabl e exposure |evels that are protective
of human heal th and the environnent.

ARARs are those cl eanup standards, standards of control, and other substantive requirenents,
criteria, or limtations promul gated under Federal, State, or local environnental |aw that
specifically address a hazardous substance, pollutant, contam nant, renedial action, |ocation
or other circunstance at a CERCLA site. Three types of ARARs; action-, chemcal-, and |ocation-
speci fic; have been developed to sinplify identification and conpliance with environnenta
requirenents. Action-specific requirenments set controls on the design, perfornmance, and ot her
aspects of inplenentation of specific renedial activities. Chemcal-specific requirenents are
nmedi a- speci fic and heal t h-based concentration limts devel oped for site-specific |levels of
constituents in specific nedia. Location-specific ARARs nust consider Federal, State, and | oca
requirenents that reflect the physiographical and environnmental characteristics of the unit or
the immedi ate area. There were no action-specific, location-specific, or chemical-specific
ARARs rel evant to establishing RAGs for the KBPOP source unit.

The RI/BRA indicates that the secondary sources (i.e., KBPOP soil) associated with the KBPOP
pose mini mal carcinogenic risk to human health. Threatened, endangered, or sensitive species
are not found at the KBPOP and the unit does not offer attractive or unique cover or forage
opportunities for wildlife. Thus, ecological receptors are not at significant risk fromthe
KBPOP QU. The RI/BRA also indicated that the KBPOP is not inpacting groundwater at the unit.
Constituents were not observed to have mgrated horizontally and cl ayey zones underneath the
base of the pit will limt vertical migration potential. Based on these concl usi ons, the
Feasibility Study (FS) was conducted to consider possible actions which could reduce the risk
associated with the KBPCP soil

Based on the risk posed by cesium 137 in the KBPOP soil, the general renedial action objectives
for the KBPOP soil are as foll ows:

1. Reduce risks to hunman health via external exposure to radiological constituents
(i.e., cesium137) in the soil

2. Achi eve RGs (see Table 4) established for unit soil.

There were no RAGCs established for ecol ogical receptors, or soil |leachability contam nants, or
groundwat er contam nants since the RI/BRA data for the KBPOP indicated that these areas were not
of concern for the unit.

The four feet of fill covering the m scellaneous construction debris buried at the KBPCP is
adequate to be protective for direct radiation fromthe debris. At the tine of burial, the
radi oactive contam nation was | ess than 25 nR'hr with no detected al pha activity. Table 1
indicates greater than a factor of four decrease in curie content (two equivalent half-life).



KBPOP Soil Alternatives

As part of the investigation/assessment process for the KBPOP waste unit, a FS was perforned
using data generated during the assessnment phase. Detailed infornation regardi ng the devel opnent
and evaluation of the renedial alternatives can be found in the Feasibility Study for the K-Area
Bi ngham Punp Qutage Pit (643-1G (U (WSRC, 1997a).

The RI/BRA indicates that the KBPOP soil poses mninmal risk to human health. External radiation
fromthe KBPOP soil for the future on-unit resident and worker results inrisk (i.e., 1 x 10 -5
for the future resident and 3 x 10 -6 for the future worker) within the range of concern (i.e.

1 x 10 -4 and 1 x 10 -6). Therefore, a FS was conducted which included detail ed anal yses of soi
alternatives. The preferred alternative for the KBPOP soil is Institutional Controls. This
alternative will restrict this land to future industrial use and linmt access to the soil, which
m ght expose future workers to | ow concentrations of hazardous constituents, through use of

adm nistrative controls such as the site use and site clearance pernmts.

Six alternatives were evaluated for renmedial action of the KBPOP operable unit soil. Each
alternative is described bel ow

Alternative 1 - No Action

Under this alternative, no renedial actions would be conducted and no |imtations would be

pl aced on future uses of the site. EPA policy and regul ations require the consideration of a no
remedi al action to serve as a baseline against which the other alternatives can be conpared.
Because no renedial action would be taken at the unit, the KBPOP would remain in its present
condition. Al contam nated soil and debris are within the KBPOP boundaries. The KBPCP is
within the SRS facility and is not accessible to the public. The debris is covered by four feet
of fill which is currently preventing direct contact. There would be no reduction of risk. The
present worth cost of this alternative is $280, 000 whi ch includes Record of Decision reviews
every five years for thirty years.

Alternative 2 - Institutional Controls

Under this alternative, Institutional Controls would be inplenented at the KBPOP and the site
woul d renai n undi sturbed. Inplenentation of this alternative would require both near- and
| ong-term acti ons.

In the near-term signs would be posted at the waste unit which indicate that this area was used
for disposal of waste materials and contains buried waste. 1In addition existing access controls
woul d be used to maintain the KBPOP for nonresidential use.

Peri odi c inspections woul d be conducted and mai nt enance woul d be perforned to hel p ensure that
the cover remains intact. M ntenance, as needed, would consist prinarily of nowi ng and

subsi dence repairs. Mnor drainage nodifications nay be conducted as needed to prevent ponding
and to pronote surface water runoff.

In the long-term if the property is ever transferred to non-federal ownership, the U S
Governnent woul d take those actions necessary pursuant to CERCLA 120(h). These actions wll
include a deed notification disclosing forner waste nanagenent and di sposal activities as well
as renedial actions taken on the site. The deed notification would, in perpetuity, notify any
potential purchaser that the property has been used for the managenent and di sposal of
construction debris and other materials, including hazardous substances.

The deed woul d al so i nclude deed restrictions precluding residential use of the property.



However, the need for these deed restrictions nay be reevaluated at the tinme of transfer in the
event that exposure assunptions differ and/or contam nation no | onger poses an unacceptabl e risk
under residential use

This alternative is shown to provide adequate protection of hunman health and the environnent in
the near-term Long-term protection of hunman health and the environnent woul d be achi eved

t hrough deed restrictions and nai ntenance of the cover and signs. The present worth cost of
this alternative is $350, 000 which includes periodic repairs to the KBPOP and Record of Decision
reviews every five years for thirty years

Alternative 3 - Placenent of a Soil Cover

Under this alternative, the KBPOP woul d be covered by a | ow perneability soil cover with a

m ni mum t hi ckness of 3 feet (nomnal in-place saturated hydraulic conductivity of 1x10 -5 cnisec
or less). Limted site clearing and grading m ght be required to place the soil cover. The
soi|l cover would have an upper surface with a slope of three to five percent to pronbte surface
wat er runoff and mnimze surface erosion. A topsoil (vegetative soil layer - mninmumthickness
between 3-6 inches) would be placed on top of the soil cover

The topsoil (vegetative soil |layer) would be added and area woul d be conpacted and seeded. The
topsoil would be seeded with native grasses to increase evapotranspiration. The topsoil |ayer
woul d al so protect the soil cover fromdanmage due to erosion, frost, and burrowing aninals. The
topsoil layer would al so provide water storage capacity to reduce the rate of runoff which, if
too high, could cause erosion of the soil cover. Institutional controls would be necessary to
restrict the area to future industrial use and to prohibit excavation of the soil cover

This alternative is shown to provide adequate protection of hunman health and the environnent in
the near- and long-term The contami nated naterial would be isolated by the soil cover and
contam nant nobility would be mnimzed by reductions in infiltration and erosion. The present
worth cost of this alternative is $650, 000 which includes |abor and materials needed to pl ace
the soil cover and Record of Decision reviews every five years for thirty years.

Alternative 4 - In-Situ Solidification of Soil and Debris, Soil Cover

Under this alternative, a concrete-based agent would be injected into the KBPOP and mixed with
the soil and debris to forma solidified nass. The concrete naterial is injected into the
ground in colums. The colums are placed in an overl apping pattern to provi de treatnment over
the entire target area, The solidification process would produce a nonolithic structure which
woul d elimnate or reduce the nobility of the contam nants. A soil cover would then be placed
over the treated site

This alternative is shown to provide adequate protection of hunman health and the environnent in
the near- and long-term The source of contam nation would be renoved fromthe KBPOP. The
present worth cost of this alternative is $2,920,000 which includes |abor and equi prent required
for in-situ stabilization of the KBPOP soil and debris, and construction of a soil cover. Site
and soil cover numintenance and Record of Decision reviews every five years for 30 years are al so
included in the cost estimate.

Alternative 5 - Excavate Soil and Debris, Solidify/Stabilize Soil, Backfill Treated Soil and
Debris, Soil Cover

Under this alternative, the identified soil and debris woul d be excavated by backhoe or other
simlar equipnent. Excavation would extend to at |east four feet below the | ower boundary of
the debris. The excavation could go deeper if necessary. The excavated material woul d then be



staged at the KBPOP. |nperneable tarps would be placed on the ground prior to placenent of the
excavated material and simlar tarps would be placed over individual piles to avoid producing
airborne parliculates and contam nated runoff. Qher contai nnment nmeasures woul d be inpl ement ed
as needed.

Debris woul d be separated fromthe soil using nechanical neans such as screens and

el ectronagnets. The excavated soil would be treated by solidification with Portland cenent.
The material would be mixed with the cenent to formsolid blocks that would reduce or elimnate
the nobility of the contam nants. Prelimnary testing would be required to determ ne an
appropriate ratio of cenent to soil and/or debris. The debris and treated soil would then be
backfilled into the excavation and a soil cover woul d be placed over the KBPOP.

This alternative is shown to provide adequate protection of hunman health and the environnent in
the near- and long-term The present worth cost of this alternative is $3, 620,000 which
includes labor and materials needed to pre-treat the soil prior to excavation for waste handling
purposes, to excavate and treat the soil and debris, and to construct a soil cover over the
KBPOP and for Record of Decision reviews every five years for thirty years.

Alternative 6 - Excavate Soil and Debris, Dispose in E-Area Vaults or Soil/Debris Consolidation
Facility (if applicable)

This alternative would require excavati on by backhoe or simlar neans and renoval of an
estimated 13, 150 cubic yards of soil and debris. Excavation would extend to at |east four feet
bel ow t he | ower boundary of the debris. The excavation could go deeper if necessary. The
excavated material would be hauled fromthe site and disposed at either the E-Area Vaults or the
Soi | / Debris Consolidation Facility (if applicable). The excavation would be backfilled with
soi|l and seeded

This alternative provides overall protection of human health and the environnent by renoving the
contam nation fromthe KBPOP. This alternative neets all of the RGs through conpl ete source
renmoval which elimnates the potential for long-termdirect contact with contam nated soil or
debris. Excavation would present limted short-termexposures to workers. The present worth
cost of this alternative is $17, 000,000 which includes |abor and naterials needed to pre-treat
soi|l and subsoil for waste handling purposes, to excavate the wastes, to treat the wastes

foll owi ng excavati on for packagi ng and di sposal requirenments, to transport the waste, and to

di spose of the KBPOP soil. Record of Decision reviews would not be required under this
alternative because concentrations of constituents renmining at the KBPOP woul d not exceed RGs.

KBPOP G oundwater Alternatives

Based on the conclusion of the KBPOP RI/BRA Report (WBRC, 1997b), there was no groundwater
contam nati on which would pose a current or future threat to hunan health or the environment. In
addi tion, constituents fromthe KBPOP soil are not observed to have migrated horizontally and

cl ayey zones underneath the base of the pit will limt vertical mgration potential. Therefore
there were no groundwater alternatives considered in the FS

VI, SUWARY OF COVPARATI VE ANALYSI S OF THE ALTERNATI VES
Each of the renedial alternatives was evaluated using the nine criteria established by the NCP
The criteria were derived fromthe statutory requirenents of CERCLA Section 121. The criteria

are:

. overal | protection of human health and the environnent,
. conpl i ance with ARARs,



. l ong-term effectiveness and permanence

. reduction of toxicity, nobility, or volune through treatnent,
. short-term effectiveness,

. inmplenentability,

. cost,

. state acceptance, and

. communi ty accept ance.

In selecting the preferred alternative, the above criteria were used to evaluate the
alternatives developed in the FS (WBRC, 1997a). Seven of the criteria were used to eval uate al
the alternatives, based on human health and environnental protection, cost, feasibility, and
inplenentability issues. The preferred alternative was further eval uated based on the final two
criteria: state acceptance and community acceptance.

Table 5 presents the evaluation of the soil renedial alternatives. A sumary of the conparative
anal ysis of soil alternatives are provided bel ow

Overal|l Protection of Human Health and t he Environnent

Al alternatives provide i mediate protection because the debris is covered by four feet of soi
and no short-termhealth concerns were identified. Aternative 1 (No Action) provides the |east
| ong-term protection because erosion or devel opment could i ncrease exposure. Alternatives 2
(I'nstitutional Controls (Access and Deed Restrictions/Notifications)) and 3 (Placenent of a Soi
Cover) each offer inprovenents in protection through reduced exposure potential. Aternatives 4
(In-Situ Solidification of Soil and Debris, Soil Cover) and 5 (Excavate Soil and Debri s,
Solidify/Stabilize Soil, Backfill Treated Soil and Debris, Soil Cover) provide increased
protection because exposure pathways are limted through treatnent. Aternative 6 (Excavate
Soil and Debris, Dispose in E-Area Vaults (EAV) or Soil/Debris Consolidation Facility (SDCF) (if
applicable)) provides the greatest protection of all of the alternatives because the

contam nated naterial is renmoved fromthe KBPOP.

Conpl i ance with ARARs

There were no chemcal- or location-specific ARARs identified for Alternatives 1 through 6. In
addition, there were no action-specific ARARs identified for Alternatives 1 and 2

Action-specific ARARs identified for Alternatives 3 through 6 are generally simlar. These
alternatives require erosion control plans, Cccupational Safety and Heal th Adm nistration safety
and health plans, and cl osure performance standards. Alternatives 4 through 6 are required to
neet proper di sposal and decontam nation specifications as listed in 40 Code of Federa

Regul ations (CFR) 264.114. Alternative 5 is required to neet waste pile design, operation, and
closure requirenents as listed in 40 CFR 264. 251 and 40 CFR 264.258(a). Alternative 6 requires
transportati on of hazardous materials which would require adherence to 49 CFR 107. Alternatives
3 through 6 would conply with the appropriate ARARs.



Criteria

OVERALL PROTECTI VENESS

Human Health Protection

Envi r onnent al

COVPLI ANCE W TH ARARS
Chemi cal - Speci fi c ARARs

Locati on- Speci fi c ARARs

Prot ection

Alternative 1
No Action |

Provi des

i mredi at e
protection as all
other alternatives
but affords | ower
long-term
protection due to
possibility of
cover or site
devel opnent .
Current risks are
within EPA s
acceptable linits.

Lowest degree of
envi ronment a
protection because
cover erosion
could result in
exposur e.

None identifi ed.

None identifi ed.

Tabl e 5.

Al ternative 2
nstitutional
Controls
(Access & Deed
Restrictions)

Provi des

i medi at e
protection

t hrough access
restrictions;
provi des | ong-
termprotection
t hrough access
and use
restrictions.

G eater |ong-
term protection
than Alternative
1 because site
m nim zed.

Same as
Al ternative 1.
Sane as
Alternative 1.

Conpar ati ve Anal ysis of Renedi al
Qutage Pit Source Control

Al ternative 3
Pl acenent of a
Soi |l Cover

Provi des

i medi ate and
| ong-term
protection

t hr ough

el imnation of
exposur e

pat hways.

More t han

Al ternative 2
because soi l
cover woul d
further reduce
cont am nat es
mat eri al .

Sane as
Al ternative 1.
Sane as
Alternative 1.

Al ternative 4

In-Situ
Solidification of
Soi | ; Backfill

Treated Soil &
Debris; Soil Cover

Sanme as Alternative
3, except provides
addi tional protection
by solidification.

More t han

Al ternative 3 because
solidification would
further reduce
contact with

cont am nant

Sane as Alternative
1.
Sane as Alternative
1.

Al ternatives Considered for the K-Area Bi ngham Punp
(Soil) Operable Unit

Al ternative 5
Excavate Soil &
Debri s;
Solidification of
Soil; Backfill
Treated Soil &
Debris; Soil Cover

Sane as
Alternative 4.

Sane as
Al ternative 4.

Sane as
Al ternative 1.
Sane as
Alternative 1.

Debri s;

Alternative 6
Excavate Soil &
Di spose at E-
Area Vaults or
Soi | / Debris
Consol idation Facility
(if applicable)

Provi des protection of
human heal th by

renovi ng cont am nat ed
materi al .

Provi des protection of
envi ronment by

renovi ng cont am nat ed
material .

Sane as Alternative 1

Sane as Alternative 1.



Criteria

COWPLI ANCE W TH ARARS (cont' d)

Act i on- Speci fi c ARARs

Alternative 1
No Action

None identified.

LONG TERM EFFECTI VENESS AND PERVANENCE

Magni t ude of Residual Risk

Adequacy and Reliability
of control s

Need for 5-year Review

Least reduction of
all alternatives
because no
reduction woul d
occur and threat
could increase if
site is not

mai nt ai ned.
Current risk is
within EPA' s
acceptable limts.
No Controls.

Al alternatives
except 6 requires
5-year review

Tabl e 5.

Al ternative 2
Institutional
Control s
(Access & Deed
Restrictions)

None identified.

Slightly less
than Alternative
1 because site
woul d be

mai nt ai ned.

Controls can
prevent contact
with

cont am nat ed

medi a.

Al alternatives
except 6 requires
5-year review.

REDUCTI ON OF TOXICI TY, MOBILITY, AND VOLUME THROUGH TREATMENT

Treat nent Process Used

None.

None.

Conparative Anal ysis of Renedi al
Punmp Qutage Pit Source Control

Alternative 3
Pl acement of a
Soi | Cover

Meets all
identified
ARARS.

Sanme as
Alternative 2.

More reliable
than Alternative
2.

Al alternatives
except 6 requires
5-year review.

None.

Alternative 4
In-Situ
Solidification of
Soi | ; Backfill
Treated Soil &
Debris; Soil Cover

Sanme as Alternative
3.

Sanme as Alternative

More reliable than
Alternative 3.

Al alternatives
except 6 requires
5-year review

Directly treats
i nor ganics.

Alternative 5
Excavate Soil &
Debri s;

Sol i dification of
Soi |; Backfill
Treated Soil &

Debris; Soil Cover

Sanme as
Alternative 3.

Sane as
Alternative 2.

Sane as
Alternative 4.

Al alternatives
except 6 requires
5-year review

Sane as
Alternative 4.

Al ternatives Considered for the K-Area Bi ngham
(Soil) Operable Unit (cont'd)

Alternative 6
Excavate Soil &
Debris; Dispose at E-

Area Vaults or

Soi | / Debri s
Consolidation Facility

(if applicable)

Sanme as Alternative 3.

Greatest protection
because all

contam nated materi al
is renmoved.

G eatest reliability
because all
contam nated materi al
is renmoved.

No review is necessary

because no waste woul d
remain at K BPOP.

None.



Criteria

REDUCTI ON OF TOXICI TY, MOBILITY, AND VOLUME THROUGH TREATMENT (cont' d)

Anmpunt Destroyed or Treated

Reduction of Toxicity,

or Vol unme Through Treat nent

Irreversible Treat nment

Type and Quantity of Residuals
Remai ni ng after Treat nment

Alternative 1
No Action

None.

None.

Not appli cabl e,
No treatnent.

Not applicabl e;
No treatnment.

Tabl e 5.

Al ternative 2
Institutional
Control s
(Access & Deed
Restrictions)

None.

None.

Not appl i cabl e;
no treatnent.

Not applicabl e;
no treatnent.

Conpar ative Anal ysis of Renedi al
Punmp Qutage Pit Source Control

Alternative 3
Pl acement of a

Soi | Cover
None.
Mobility of

contam nant s
reduced by soil
cover.

Not appl i cabl e;

no treatnent.

Not applicabl e;
no treatnent.

Al ternative 4

In-Situ
Solidification of
Soi |l ; Backfill

Treated Soil &
Debris; Soil Cover

Treats all inorganics
within site, but total
mass of organics
remai ns the sane

Vol une of

cont am nat ed
material would be
increased by up to
100% of the original
vol une; mobility of
contam nants woul d
be | ess than under
Alternative 3.

No further renedies
coul d be undertaken
on the treated
material .

Sane renmai ni ng

resi dual s as
Alternatives 1
through 3, but

vol unme woul d
increase & residuals
woul d be solidified

Alternative 5
Excavate Soil &
Debri s;

Solidification of

Soi |; Backfill
Treated Soil &

Debris; Soil Cover

Sane as
Alternative 4.

Sane as

Al ternative 4,
except debris
woul d not be

treated by

solidification.

Sane as
Alternative 4.

Sane as

Al ternative 4.

Al ternatives Considered for the K-Area Bi ngham
(Soil) Operable Unit (cont'd)

Alternative 6
Excavate Soil &
Debris; Dispose at E-
Area Vaults or
Soi | / Debri s
Consolidation Facility
(i f applicable)

None.

None.

Material woul d be
renoved.

Not appl i cabl e;
no treatnent.



Criteria

SHORT- TERM EFFECTI VENESS
Conmmunity Protection

Wor ker Protection

Envi ronnment al | npacts

Time Until Action is Conplete

Alternative 1
No Action

No threat to
comuni ty during
i mpl enent ati on.

No t hreat of
exposure to
wor ker .

No envi ronnent al
threat during
i mpl enent ati on.

I medi at e.

Tabl e 5.

Alternative 2
Institutional
Control s

(Access & Deed

Restrictions)

Sanme as
Alternative 1.

Sanme as
Al ternative 1.

Sanme as
Al ternative 1.

| medi at e.

Conparative Anal ysis of Renedi al
Punmp Qutage Pit Source Control

Al ternative 3
Pl acenent of a
Soi | Cover

Sane as
Al ternative 1.

Sane as
Alternative 1.

Sane as
Alternative 1.

I medi atel y
effective, but
onsite action
woul d require 1
to 2 nonths after
renedi al design
and contractor
sel ection.

Alternative 4

In-Situ
Solidification of
Soi |l ; Backfill

Treated Soil &
Debris; Soil Cover

Sane as Alternative
1.

Greater than
Alternatives 1, 2, and
3 because treat ment
woul d require limted
contact with

cont ami nate

material .

Slight environnental
threat because of
limted contact with
cont am nat ed
material s.

I medi atel y
effective, but onsite
action would require
2 to 3 nonths after
renmedi al design and
contractor selection.

Alternative 5
Excavate Soil &

Debri s;
Solidification of
Soi |l ; Backfill

Treated Soil &
Debris; Soil Cover

Sanme as
Alternative 1.

Greater than

Al ternative 4
because treat nment
woul d require
excavation of
cont am nat ed
material .

Greater than

Al ternative 4
because treat nment
woul d require
excavation of
cont am nat ed
material .

Sane as
Al ternative 4.

Al ternatives Considered for the K-Area Bi ngham
(Soil) Operable Unit (cont'd)

Alternative 6

Excavate Soil &

Debris; Dispose at E-

Area Vaults or

Soi | / Debris

Consol idation Facility
(if applicable

Sane as Alternative 1.

Sanme as Altenative 5.

Sane as Alternative 5.

Sane as Alternative 4.



Criteria Alternative 1

No Action

| MPLEMENTABI LI TY
Ability to Construct and
Qperate

No construction
or operation.

Addi ti onal
easily
i mpl ement ed.

Ease of Doing Mre Action action

if Needed

Ability to Mnitor
Ef fectiveness

Alternative
includes no
noni toring; future
exposure coul d
occur in absence
of controls.

Availability of Services No services or

and Equi pment equi pnent
needed.

CosT

PWO & M Cost (5-year) $0

PW Capi tal Cost $0

Total PW Cost $280, 000

Table 5. Conparative Anal ysis of

Punp Qutage Pit Source Control

Al ternative 3
Pl acenent of a

Alternative 2
Institutional

Control s Soi | Cover
(Access & Deed
Restrictions)
Same as Sinple to
Al ternative 1. construct and
mai nt ai n.
Sane as Sane as

Al ternative 1. Alternative 1.

Sanme as
Al ternative 2.

Fr equent

i nspection of
property woul d

provide notice of
changes.

Servi ces and
equi pnent are

Services are
avai l abl e locally.

avai | abl e. may be needed to
secure services
and equi pnent .
$30, 000 $330, 000
$320, 000 $320, 000
$350, 000 $650, 000

Renedi al

Al ternative 4

In-Situ
Sol i dification of
Soi | ; Backfill
Treated Soil &
Debris; Soil Cover
More difficult than
Al ternative 3 because
speci al equipnent is
required for
treat nent.

No further renedies
coul d be undertaken
on treated waste.

Sane as Alternative
2, except
ef fectiveness of
solidification would
not be nonitored.

Less than Alternative
3, longer lead tine

$2, 600, 000
$320, 000
$2, 920, 000

Alternative 5
Excavate Soil &

Debri s;

Sol i dification of
Soi | ; Backfill
Treated Soil &
Debris; Soil Cover

Simlar to
Al ternative 4.

Sane as
Al ternative 4.

Sanme as
Al ternative 4.

Sane as
Alternative 4.

$3, 300, 000
$320, 000
$3, 620, 000

Al ternatives Considered for the K-Area Bi ngham
(Soil) Operable Unit (cont'd)

Alternative 6

Excavate Soil &

Debris; Dispose at E-

Area Vaults or

Soi | / Debris

Consol idation Facility
(if applicable)

Requires regul atory

eval uation and
conparison to waste
acceptance criteria.

Cont ami nated materi al
woul d be rermoved from

site, so additional
remedi es woul d not be
necessary.

No need to nonitor
because waste woul d
not remain on site.

Sane as Alternative 4.

$17, 000, 000
$0
$17, 000, 000



Long- Term Ef f ecti veness and Per manence

Long-term effecti veness and pernanence can be neasured in broad terns by (1) the magnitude of
residual risk associated with the waste unit, and (2) the adequacy of controls after
inplenentation of the renedial alternative. O the alternatives being considered, Alternative 1
provides the | east |long-termeffectiveness because the threat of exposure nay increase as the
cover erodes. The residual risk present at the KBPOP is the sane for Alternatives 1 through 5
because contam nants will remain the KBPOP. Alternatives 2 (Institutional Controls) provide
added controls for limting future exposures through naintenance and adm nistrative controls.
Alternative 3 (Placenent of a Soil Cover) provides added controls for limting future exposures
through mnimzation of infiltration reaching the waste. However, these alternatives do not
involve any formof treatnent that woul d permanently reduce the nagnitude of residual risk
Alternatives 4 and 5 involve treatnent of contami nated nedia and pl acenment of a soil cover
Alternative 6 provides the greatest reduction in residual risk because the contam nated materi a
is renoved fromthe waste unit. Alternative 4 (In-situ Solidification of Soil, backfill, and
Soil Cover), Aternative 5 (Excavation and Solidification of Soil, Backfill; and Soil Cover),
and Alternative 6 (Excavate, D spose at EAV or SDCF (if applicable), Soil cover) offer a greater
reduction in the nagnitude of residual risk than would Alternatives 1 (No Action), 2
(I'nstitutional Controls), and 3 (Placenent of a Soil Cover).

Exi sting SRS institutional controls would be adequate for the protection of human health as |ong
as the institutional controls are maintained. |In the absence of existing controls, the No
Action alternative would not be protective of human health. Based upon the hypothetical scenario
(hat institutional controls cannot be guaranteed and/or proposed caps could be allowed to fail
the need for institutional controls to maintain protectiveness woul d decrease corresponding to
the extent to which contam nated nedia are treated to permanently reduce the nagnitude of
residual risk. Consequently, the need for controls is greatest for the alternatives that do not
treat or renove any of the contamnated nedia (Alternative 1 - No Action, Alternative 2 -
Institutional Controls, and Alternative 3 - Placenment of a Soil Cover) followed by alternatives
that treat all known contaminated soil at the KBPOP (Alternative 4 - In-situ Solidification of
Soil, Backfill Treated Soil, Soil Cover and Alternative 5 - Excavate Soil and Debris,
Solidification of Soil,

Backfill Treated Soil and Debris, Soil Cover). Aternative 6 (Excavate Soil and Debris, D spose
at EAV or SDCF (if applicable), Soil Cover) would require the | east controls of all alternatives
bei ng considered since it would involve the permanent renoval of all contam nated soil known to
exceed concentration-based renedi ati on goal s.

Al alternatives, except Alternative 6, require 5-year review because contam nated nateria
woul d be left at the waste unit.

Reduction of Toxicity, Mbility, or Volunme Through Treat nent

Alternatives 1 (No Action), 2 (Institutional Controls), 3 (Placenent of a Soil Cover), and 6
(Excavate Soil and Debris, Dispose at EAV or SDCF (if applicable), Soil Cover) offer no form of
active treatnment and, therefore, do not satisfy the NCP preference for renedial alternatives
that offer a reduction in contam nant toxicity, mobility, or volune through treatnent.
Alternative 6, however, does reduce the volunme of contam nated material at the KBPCP through
renmoval to another location. Alternative 3 provides nobility reduction through the placenent of
a soil cover. Aternatives 4 (In-situ Solidification of Soil, Backfill Treated Soil, Soi

Cover) and 5 (Excavate Soil and Debris, Solidification of Soil, Backfill Treated Soil and
Debris, Soil Cover) each offer greater reduction in nobility by inplementing solidification in
addition to the placenent of a soil cover. However, these alternatives will increase the vol une
of contam nated naterial by up to 100%



Short-Term Ef fecti veness

The short-termrisks to remedi al workers increases with the volume of contam nated nedi a
directly handl ed or processed and project duration. Handling (e.g., excavating, noving) and/or
processing (e.g., treating) contam nated nedia i ncreases the risk of renedial worker exposure to
radi ation effects. In addition, renedial workers are exposed to potential construction-related
risks (e.g., falls, cuts, heavy equi pment operation) which increases w th correspondi ng
increases in project duration; however, potential short-termrisks should be nanageabl e for al
alternatives being considered. Wth strict adherence to project health and safety plans, it
shoul d be possible to maintain short-termrisks of all considered alternatives wi thin acceptable
limts.

None of the alternatives present any threats to surrounding comunities during inplenentation
The potential risk to renedial workers would be | owest for Alternatives 1 (No Action) and 2
(I'nstitutional Controls) which do not require intrusive on-site work, so no worker exposure
concerns are presented by these alternatives. Alternative 3 (Placenent of a Soil Cover) is not
expected to present any significant worker exposure either, as soil cover construction will not
generate significant contact with the contam nated materi al

Alternatives 4 (In-situ Solidification of Soil, Backfill Treated Soil, Soil Cover), 5 (Excavate
Soil and Debris, Solidification of Soil, Backfill Treated Soil and Debris, Soil Cover), and 6
(Excavate Soil and Debris, Dispose at EAV or SDCF (if applicable), Soil Cover) each involve
contact with the contam nated material; and, therefore present some degree of worker risk
Because Alternative 4 provides in-situ treatment, contact would be mninal and the worker risk
woul d be less than for Alternatives 5 and 6. Alternatives 5 and 6 each require excavation; and
therefore present the highest |evel of worker exposure. Adequate personal protection could be
provi ded for workers under each alternative.

None of the alternatives would require significant amounts of tine to conplete. A maxi numof 3
nonths after renedial design and contractor selection is estinmated for conpletion of on-site
activities.

Inpl emrentability

No maj or inplenentation problens were identified for Alternatives 1 (No Action), 2
(I'nstitutional Controls), and 3 (Placenent of a Soil Cover). Alternatives 4 (In-situ
Solidification of Soil, Backfill Treated Soil, Soil Cover) and 5 (Excavate Soil and Debris,
Solidification of Soil, Backfill Treated Soil and Debris, Soil Cover) may present m nor
difficulties in selection of qualified contractors. Alternative 4 may al so present potenti al

i npl enent ati on probl ens because of the requirenments for grouting through debris. Alternative 6
(Excavate Soil and Debris, Dispose at EAV or SDCF (if applicable), Soil Cover) nmy present
potential inplenentation problens if the availability of space at the disposal facility hinders
di sposal. Evaluation of regulatory and acceptance criteria would al so be required for

Al ternative 6.

Cost

Total estimated present worth costs range between $280,000 for Alternative 1 (No Action) to

$17, 000, 000 for Alternative 6 (Excavate Soil and Debris, D spose in E-Area Vaults or Soil/Debris
Consolidation Facility (if applicable)). Aternative 2 ($350,000) involves institutiona

controls including placenent of access and deed restrictions. Aternative 3 ($650,000) involves
pl acenent of a soil cover. Alternative 4 ($2,920,000) involves in-situ stabilization of the
contami nated soil, backfilling the treated soil and debris, and placenment of a soil cover

Al ternative 5 ($3,620,000) involves excavation of the soil and debris, solidification of the



soil, backfilling the treated soil and debris, and placenent of a soil cover

Wth the exception of Alternatives 1 and 6, the estimated operati on and nai ntenance of costs of
all alternatives are approxi mately $320,000 for the long-term (30 years) nai ntenance of the soi
cover and 5-year renedy reviews. The estinmated operation and naintenance costs for the No
Action alternative (Alternative 1) is $280,000 because it only involves conducting 5-year renedy
reviews. Alternative 6 would have no additional operation and naintenance costs since it would
permanently renove all contaminated soil and debris fromthe KBPOP waste unit and woul d not
require 5-year renedy reviews. Al cost estinates are provided for conparison purposes only and
are not intended to forecast actual budgetary expenditures.

State and Community Acceptance

The State and Federal regul atory agenci es have accepted and approved A ternative 2
(I'nstitutional Controls) primarily because it is the | east expensive alternative that is stil
protective of human health and the environnment since the waste unit poses mninal risk to the
hypot hetical future industrial worker and future resident and no risk to the current worker
The KBPOP Proposed Pl an public comrent period ended on August 6, 1997 and there were no public
comrent s recei ved. Therefore, the community has shown acceptance of Alternative 2 as the fina
renedi al alternative for the KBPCP.

I X THE SELECTED REMEDY

The m scel | aneous construction debris (i.e., pipes, cables, ladders, etc.) with fixed

contami nation (primary source) has been buried in the KBPOP since 1958. The presence of the
debris plays a primary role in the remedy selection. There was no indication fromthe
characterization data that the contam nati on present on the debris has noved and the |evel of
radi oactivity as shown in Table 1 has di m nished over the years. The degree of exposure toxicity
to the waste is considered mninal and the potential for exposure is also considered to be

m ni mal .

In addition, based on the risks identified in Section VI, the KBPOP soil poses mninal risk to
human health. Carcinogenic risks to the potential future worker (3 x 10 -6 ) or resident (1 x 10
-5) are driven by external exposure to the soil at 0-1 ft. which is contamnated with

cesi um 137. Since the entire 0-4 ft soil interval was not sanpled, the risk present at the
unit may be underesti nat ed.

In order to nmanage the uncertainty associated with the possibility of direct exposure and
unrestricted excavation, probable underestinmation of risk, and to ensure that the degree of and
the potential for exposure remain mninmal, institutional controls are appropriate for the KBPOP
operabl e unit.

An eval uation of potential alternatives was perforned in accordance with the NCP as summari zed
in Section VIII. Based on this evaluation, the selective alternative for the KBPOP operabl e
unit is Alternative 2 - Institutional Controls. Institutional Controls neets the renedia
action objectives (i.e., reduction of risk to human health via external exposure to cesium 137
in the soil) and renedial goals (see Table 4) for the KBPOP operable unit by precluding future
on- site residential use of the area, buried waste contact, renoval, or excavation

Based on the RI/BRA, there is no need for renediation of the KBPOP from an ecol ogi ca
st andpoi nt .

The Institutional Controls alternative is intended to be pernmanent and effective in the near-
and long-term Alternative 2 is considered to have the | owest cost option which is stil



protective of hunman health and the environnent.

I mpl erentation of this alternative will require both near- and long-termactions. For the near-
term signs will be posted at the KBPCOP indicating that this area was used to nanage hazar dous
materials. |In addition, existing SRS access controls will be used to naintain this site for
nonresi dential use.

In the long-term if the property is ever transferred to non-federal ownership, the U S
Governnent will take those actions necessary pursuant to CERCLA 120(h). These actions will
include a deed notification disclosing forner waste nanagenent and di sposal activities as well
as renedial actions taken on the site. The deed notification shall, in perpetuity, notify any
potential purchaser that the property has been used for the managenent and di sposal of
construction debris and other materials, including hazardous substances.

The deed shall also include deed restrictions precluding residential use of the property.
However, the need for deed restrictions may be reevaluated at the time of transfer in the event
that exposure assunptions differ and/or contam nation no | onger poses an unacceptable risk under
residential use

Throughout the period of Federal ownership, as well as for any future ownership, under
Institutional Controls (Alternative 2), there will be no risk greater than 3x10 -6 to the future
industrial worker. Furthernore, there will be no appreciable risk to the environnent.

Based on the conclusions of the RUBRA, the KBPOP is not inpacting groundwater. Constituents are
not observed to have migrated horizontally and clayey zones underneath the base of the pit will
limt vertical mgration potential

This proposal is consistent with EPA guidance and is an effective use of risk managenent
principl es.

X STATUTCRY DETERM NATI ONS

Based on the KBPOP Renedi al Investigation Report with Baseline R sk Assessnent, the KBPOP poses
no significant risk to the environnent and mninal risk to human health. Therefore, a

determ nati on has been nmade that Institutional Controls are sufficient for protection of human
health and the environnment for the KBPOP operable unit.

The selected renedy is protective of human health and the environnment, conplies with Federal and
State requirenents that are legally applicable or relevant and appropriate to the renedi al
actions, and is cost-effective. The low | evels of contamnants in the soil make treatnment
inpractical. Because treatnent of the principal threats of the site was found to be
inpracticable, this remedy does not satisfy the statutory preference for treatnent as a
principal element.

Section 300.430 (f)(4)(ii) of the NCP requires that a five-year review of the ROD be perforned
i f hazardous substances, pollutants, or contamnants remain in the waste unit. The three
Parties, DOE, SCDHEC, and EPA, have determined that a five-year review of the ROD for the KBPOP
will be perfornmed to ensure continued protection of human health and the environnent.

Xl . EXPLANATI ON OF SI GNI FI CANT CHANGES
The Proposed Plan for the K-Area Bi ngham Punp Qutage Pit (643-1G provided for involverent with

the community through a docunent review process and a public comrent period. No comments were
recei ved during the 30-day public coment period (July 8, 1997 - August 6, 1997). There were no



changes nmade to the preferred alternative as presented in the Proposed Plan; therefore, there
were no significant changes nade to the presentation of the alternative in this Record of
Deci si on.

X RESPONSI VENESS SUMVARY

A public neeting was not requested during the PP public comment period and there were no
comrent s recei ved during the public comment period; therefore, a Responsiveness Summary is not
required for the KBPCP.

Xi11. POST-ROD DOCUMENT SCHEDULE

Due to the limted actions (i.e., posting signs, use of existing access controls, site

mai ntenance, etc.) involved with the inplenmentation of the Institutional Controls alternative, a
stream i ned post-RCD docunent is appropriate for the KBPOP. The actions involved with

inpl enentation of the selected renedy do not require any design.

The post - ROD docunent and i npl enentati on schedule is summari zed below and is illustrated in
Fi gure 8:
1. Corrective Measures | nplenentati on/ Renedi al Action Report (CM/RAR) (rev. 0) for the KBPOP

will be submtted for EPA and SCDHEC review four nonths after issuance of the ROD.

2. EPA and SCDHEC have 90 days to review the KBPOP CM/RAR (rev. 0).
3. SRS has 60 days to revise the KBPOP CM/RAR (rev. 0) after receipt of regulatory comments.
4. EPA and SCDHEC have 30 days for final review and approval of the KBPOP CM/RAR (rev. 1).

<SCR | M5 98021J>
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Departnent of Energy
Savannah River Qperations Ofice
P.O Box A
Ai ken, South Carolina 29802
May 28 1998

M K A Collinsworth, Manager

Federal Facility Agreenent Section

Division of Site Assessment and Renedi ati on

Bureau of Land and Waste Managenent

South Carolina Departnent of Health and Environnental Control
2600 Bul | Street

Col unbi a, SC 29201

M. J. L. Oane

SRS Renedi al Project Manager

Wast e Managenent D vi sion

Envi ronnental Protection Agency, Region |V
61 Forsyth Street, SW

Atlanta, GA 30303

Dear M. Collinsworth and M. Crane:

SUBJECT: Transmittal of the Issued Record of Decision (ROD) for the K-Area
Bi ngham Punp Qutage Pit

In accordance with the terns of the Federal Facility Agreenent (FFA), the Departnent of Energy
(DCE) is transnmitting the ROD for the K-Area Bi ngham Punp Qutage Pit which was signed by DCE
(10/14/97) Environmental Protection Agency (EPA) 3/23/98 and South Carolina Departnent of Health
and Environnental Control (SCDHEC) 4/ 14/98.

Questions fromyou or your staff may be directed to ne at (803) 725-7032.

Si ncerely,
<SCR | M5 98021L>

BTH CLM ed

D 98- 216

Encl osure

1. Si gned Record of Decision (ROD) for the K-Area Bingham Punp Qutage Pit

c: A B. Could, DCE-ECD, 703-A
C. V. Anderson, DCE-ERD, 703-A
C. B. Warren, EPA-IV
K. B. Feely, EPA-IW
J. K Lindler, SCDHEC Col unbi a
J. T. Litton, SCDHEC Col unbi a
G K Tayl or, SCDHEC- Col unbi a
M D. Sherritt, SCDHEGC Col unbi a

SRS Administrative Record Files (Pal ner, 730-2B, 1000)*

*w encl osure



